Distinct pharmacological regulation of evoked dopamine efflux in the amygdala and striatum of the rat in vivo.
The pharmacological regulation of evoked extracellular dopamine was compared in the basolateral amygdaloid nucleus (BAN) and caudate-putamen (CP) of the urethane-anesthetized rat. The effects of drugs, which alter dopamine uptake, release or degradation, were examined. Dopamine efflux was elicited by electrical stimulation of ascending dopamine fibers and was monitored by fast-scan cyclic voltammetry at Nafion-coated, carbon-fiber microelectrodes. Dopamine uptake inhibitors, nomifensine (25 mg/kg) and cocaine (20 mg/kg), and the dopamine receptor antagonist, haloperidol (0.5 mg/kg), robustly increased evoked extracellular dopamine in the CP. In sharp contrast, these drugs were much less effective in the BAN. The relative potencies of the uptake inhibitors varied between the two regions. Nomifensine was more potent than cocaine in the CP, whereas cocaine was more potent that nomifensine in the BAN. The monoamine oxidase inhibitor, pargyline (75 mg/kg), and the catechol-O-methyltransferase (COMT) inhibitor, Ro 40-7592 (40 mg/kg), had small or negligible effects in either region. No electrochemical evidence was found for the formation of 3-methoxytyramine, the dopamine metabolite formed by the action of COMT on released dopamine, on the time scale of the measurements in control or after pharmacological manipulation of the degradative enzymes for dopamine. The conclusions reached are: (1) potent mechanisms for uptake and autoreceptor inhibition of release, which exist in the CP to tightly control the concentration of extracellular dopamine, are considerably weaker in the BAN; (2) the extracellular clearance of evoked dopamine in the BAN and CP is the result of cellular uptake and not degradation; and (3) these results support the view that the pharmacological regulation of extracellular dopamine is regionally distinct in the brain.